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The  technology  of  drying  white  roots  such  as  parsley,  celery,  and  parsnips 
cut  into  cubes  was  first  worked  out  in  an  institute  laboratory,  and  then  at 
the  Detchinskii  Experimental  Factory  of  Vegetable  Concentrates.  The 
drying  procedure  is  described. 


im«m1473 


■  mn.  i  stm  ac.  < 


rtV-wriww.  . . mm  «**  i -uhIm. m t  i ti-i.iL.jir  . . .  mAi  w> i «i  i < i IM>. >iiin >M  Mi .. , mW hlll!l,il' iH!ifo.»Wi,tJ!j Ill  iMi^ 


1 1  M  '  M 

aam  i 


KCV 


Mr-**"* 


Agricultural  Crop 
Vegetable  Crop 
Food  dehydration 
Food  technology 
Agricultural  R  and  D 

CCSATI  Subject  Code:  02,  06,  15 

COUNTRY  CODE:  UR 


TECHNICAL  TRANSLATION 

FSTC-HT-23-  1395-72 


ENGLISH  TITLE;  The  Technology  of  Drying  White  Roots  in  Cubes 


FOREIGN  TITLE: 


Tekhnologiya  sushki  belykh  koren'ev  v  vide  kubikov 


AUTHOR:  l.  N.  Bugrova 


SOURCE: 


Konservnaya  i  ovosushil’naya  promyshlennost* ,  No.  B,  1971 


Translated  for  FSTC  by 


ACS  I 


NOTICE 


The  contents  of  this  publication  have  been  translated  as  presented  in  the  original  text.  No 
attempt  has  been  made  to  verify  the  accuracy  of  any  statement  contained  herein.  This 
translation  is  published  with  a  minimum  of  copy  editing  and  graphics  preparation  in  order 
to  expedite  the  dissemination  of  information.  Requests  for  additional  copies  of  this 
document  should  be  addressed  to  Department  A,  National  Technical  Information  Service, 
Springfield,  Virginia  22151.  Approved  for  public  release;  distribution  unlimited. 


The  technology  of  drying  white  roots  (parsley,  celery,  parsnips) 
cut  into  cubes  was  first  worked  out  In  an  institute  laboratory,  and  then 
at  the  Detchinskii  Experimental  Factory  of  vegetable  concentrates. 

In  the  laboratory,  white  roots  were  dried  in  cylindrical  dryers  with 
a  speed  of  air  movement  0.5  m/s  and  temperatures  determined  by  technological 
instructions  for  drying  white  roots  in  strips.  Temperatuie  of  this  varies 
within  limits  55-45°C. 

First,  the  white  parsley  root  is  peeled  and  cut  up  into  cubes  with 
dimensions  of  the  sides  6,  8  and  9  ram.  The  load  for  1  m2  of  surface 
of  the  screen  for  the  cubes  of  various  dimensions  is  changed  so  that  the 
process  of  drying  remains  constant. 

During  drying  of  the  material  size  of  the  surface  being  dried  is  very 
important,  especially  during  drying  to  a  moisture  content  of  13-14%,  when 
evaporation  of  the  wetting  moisture  occurs,  moisture  of  micro- and  macro- 
capillaries.  Therefore,  along  with  determining  a  load  for  1  m2  of  surface 
of  the  screen,  we  determined  the  specific  surface  of  100  grams  of  raw 
material  of  parsley  root.  At  first,  the  load  for  1  m2  of  surface  of  the 
screen  was  experimentally  selected  for  cubes  with  dimensions  of  the  face 
6  ran.  The  optimal  load  for  the  screen  was  16  kg/m2,  during  which  the 
cubes  of  parsley  root  dried  to  moijture  content  12.88%  during  150  minutes. 

The  drying  procedure  of  white  roots  in  cubes  of  other  dimensions  is 
characterized  by  the  following  experimental  data. 
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Dimensions  of  cubes  of 


6X6X6 

8X8X8 

parsley  root,  mm 
9X9X9 

Specific  surface  of 

100  grams  of  cubes 
before  drying,  cm2 

1017 

860 

731 

Load  per  1  of  screen 

surface,  kg/m2 

16.0 

12.3 

10.5 

Variation  of  relative 
moisture  content  of 
the  air  during  drying,  X 

40.0 

48-56.0 

48-66.0 

Moisture  content  of  the 
dry  product,  X 

12.88 

13.0 

13.33 

The  data  presented  show  that  the  change  in  load  of  the  product  per 
1  m2  of  screen  surface  depending  on  the  dimension  of  the  cubes  has  a 
direct  relationship  to  the  change  in  their  specific  surface. 

On  the  basis  of  the  data  obtained  when  weighing  the  product  in  the 
process  of  drying  curves  were  constructed  which  are  presented  in  Figuie  1, 
which  show  the  uniform  character  of  the  course  of  the.  drying  process 
(for  cubes  of  varying  dimensions). 

For  working  out  a  process  of  drying  the  lew  moisture  content. 

(not  more  than  8%)  white  roots  in  cubes  of  various  dimensions  were  dried 
in  a  aingl'  layer  for  a  period  of  5  hours  with  a  relative  moisture 
content  of  che  air  32-40*.  It  was  established  that  very  large  cubes 
(10  X  10  X  10  mm)  for  one  cycle,  dry  to  a  moisture  content  of  6X,  and 

very  small  small  (6X6X6  urn) -  to  4.66X.  The  process  of  drying 

white  roots  in  cubes  in  a  single  layer  is  presented  in  Figure  2. 

In  Figure  2  it  is  apparent  that  drying  parsley  root  cut  into  cubes 
of  various  dimensions  slows  down  significantly  after  about  180  minutes, 
and  practically  stops  after  240  minutes.  Thus,  white  roots  in  cubes  with 
dimensions  up  to  10  mm  actually  dry  to  a  low  moisture  content  in  240 
minutes  in  one  cycle. 

It  Is  established  that  after  240  minutes  drying  white  roots  cut 
into  cubes  of  dimensions  6X6X6,  8X8X8  and  9X9X9  cm,  with  a 
load  for  1  m2  of  screen  surface  respectively  equal  to  16.0,  12.3  and  10.5 
kg/m2,  acquire  a  brittle  consistency  and  dry  to  final  moisture  content 
(Numbers  illegible  on  original  text]. 

The  drying  procedures  worked  out  in  the  laboratory  were  tested  under 
factory  conditions.  The  testing  was  done  on  celery  and  parsnip  root 
crops.  The  small  rootlets  are  cleaned  off  the  roots  ahead  of  time  and 
then  they  are  scraped.  The  roots  are  cut  on  a  root  cutter  of  type 
’’Rita"  into  cubes  with  dimensions  8X8X8  mm;  70X  of  the  celery  can  be 
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Figure  1.  Drying  curves  to 
moisture  content  13-14%  of 
parsley  root,  cut  in  cubes  of 
various  dimensions:  1. 
6X6X6  am;  2»  8X8X8  cm; 

3.  9X9X9  no;  4.  Moisture 

content,  %;  5.  Drying  time, 

minutes . 
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Figure  Z.  Curves  of  drying  parsley  root  in  a  single 
layer  to  a  moisture  content  of  not  more  than  8%, 
cut  in  cubes  of  various  dimensions:  1.  6X6X6  mm; 

Z.  8X8X8  ass;  3.  10  X  10  X  10  mm;  4.  Moisture 

content,  %;  5.  Drying  time,  minutes. 


obtained  in  the  correct  shapes,  and  57.1%  of  the.  parsnips.  The  remaining 
part  was  pieces  of  Incorrect  shape. 

White  roots  cut  into  cubes  with  dimensions  of  the  face  8  am,  were 
dried  on  a  PKS-20  dryer  equipped  with  an  exhaust  fan.  Drying  of  these 
roots  vas  done  according  to  the  following  procedure: 


To  moisture 

To  'moisture 

content  13-14% 

content  mt 
more  than  8% 

Load  on  the  first  tape,  kg/m^ 

12.3 

8.0 

Load  of  the  product  in 

cne  minute,  kg 

2.0 

J.3 

Speed  of  movement  of  the  tape, 

m/min 

First  . 

0.13 

Second  . 

0.095 

Third  . 

0.075 

Fourth  .  .  . 

0.055 

Air  temperature  of  the 
tepe,  °C 

First  .  . . . 

48-50 

Second  . 

55 

Third  .  .  r  . 

50 

Fourth  .......... 

40 

Final  moisture  content  of 

the  product,  % 

13 

6.0 

Quantity  of  air  circulating 

•through  the  dryer,  nP/hr 

5000 

5000 

For  drying  white  roots  to  a  moisture  content  of  not  more  than  14% 
under  industrial  conditions  248  minutes  vas  required,  the  same  tine  in 
the  laboratory  was  only  150  minutes. 

For  drying  white  roots  to  a  low  moisture  content  the  load  on  1  m2  of 
r.creen  surface  was  decreased  to  8  kg/ra^.  Certain  changes  in  the  drying 
procedure  of  white  roots  (in  comparison  with  laboratory  studies)  are 
explained  by  lower  drying  temperatures  for  the  first  and  fourth  tapes, 
which  do  not  have  a  specific  supply  of  steam  as  when  drying  in  a  cylindrical 
dryer,  and  also  decreased  speed  of  air  movement,  equal  to  0.27  m/s. 

Dried  white  roots  in  cubes  with  dimensions  8  X  8  X  8  mm  done  by  this 
process  have  a  crunchy  consistency  and  yellow  color.  These  indices  are 
characterized  by  the  following  data: 
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Moisture  content,  7,  . 13  6 

Lulk  mss,  g/crP . . .  0.30  0.255 

Coefficient  of  swelling  ability  ........  3.98  4.05 


I-ength  of  time  of  cooking  to  a  pulp,  min  ....  13.0  16.0 

Loss  of  essential  oil}  in  the  process  of  drying  to  a  moisture 
content  of  13 %  consisted  of  20%,  and  when  drying  to  a  low  content 
(6%)  of  moisture—  33-40%. 
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